Specificity of mutational DNA sequence changes induced by X-rays in the cloned Escherichia coli crp gene.
Plasmid DNA carrying the adenosine 3',5'-cyclic monophosphate receptor protein (crp) gene of Escherichia coli was irradiated, in solution, with X-rays, and the mutations produced in the crp gene were assayed by transforming the recipient E. coli cells. Ninety-six mutant clones were isolated, and mutational changes were determined by DNA sequencing. Of the 92 mutations thus detected, 74 represented base substitution mutations and the remaining 18 were frameshifts. The base substitutions included 56 G:C to A:T transitions, 10 G:C to T:A transversions and 7 G:C to C:G transversions. An A:T to G:C transition was found only once, and neither an A:T to T:A nor an A:T to C:G transversion was detected. The frameshift mutations consisted of 11 one-base deletions and 7 one-base insertions. Accordingly, G:C to A:T transition was the predominant type of mutation, which constituted 76% (56/74) of the total base substitutions and 60% (56/92) of all detected mutations. Furthermore, of the 56 transitions, about three-quarters (41 clones) clustered at an identical site, a cytosine residue at the 706 position, demonstrating that this site is a distinct hot spot for X-ray mutagenesis. These results raise the possibility that radiation-induced mutations may not necessarily occur randomly, at least in certain cases.